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ABSTRACT

        
We sought to delineate the in-hospital outcome for infants born alive and universally resuscitated at an estimated gestational age (GA) of 230/7 to 236/7 weeks and to document when and why death occurred. We performed a cohort study of prospectively collected data on 100 consecutive infants born alive at 23 weeks GA from June 16, 1990 through August 6, 2006. All deliveries were attended by a neonatologist and resuscitation was universally attempted. At the time of death, a primary cause was determined by the attending neonatologist. Forty infants survived and 60 died prior to hospital discharge. Survivors were more likely to have higher Apgar scores and be male gender. Ten infants could not be resuscitated and died in the delivery room. Twenty-eight other infants died in the first 4 days mainly from respiratory failure (10 from respiratory distress syndrome [RDS], 12 from RDS with interstitial emphysema, 5 from RDS with pulmonary hemorrhage). Twenty-two infants died after day 4 (8 from respiratory failure, 10 from necrotizing enterocolitis, and 4 from sepsis). In our experience, universal resuscitation at 23 weeks' estimated GA resulted in a survival rate of 40%.


      

KEYWORDS

Extreme prematurity - extremely low gestational age - ethics - resuscitation - outcome






REFERENCES


	
[bookmark: R00182-1]1 
              Batton D G. 
              American Academy of Pediatrics Committee on Fetus and Newborn. Clinical report. Antenatal counseling regarding resuscitation at an extremely low gestational age. 
              Pediatrics. 
              2009; 
              124 
              (1) 
              422-427 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-2]2 
              American College of Obstetrics and Gynecology .
              ACOG Practice Bulletin. Perinatal care at the threshold of viability. No. 38. 
              Int J Gynaecol Obstet. 
              2002; 
              79 
              181-188 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-3]3 Kattwinkel J, Short J, Shavell L, Siede B. Ethics and care at the end of life. In: Kattwinkel J Textbook of Neonatal Resuscitation. 5th ed.  Elk Grove, IL: American Academy of Pediatrics and American Heart Association; 2006. 9: 1-16 





Google Scholar





	
[bookmark: R00182-4]4 Nuffield Council on Bioethics .Critical care decisions in fetal and neonatal medicine: ethical issues. London: Nuffield Council on Bioethics; 2006: 1-76 Available at: http://www.nuffeldbioethics.org 






Google Scholar





	
[bookmark: R00182-5]5 
              Lemons J A, Bauer C R, Oh W NICHD Neonatal Research Network et al. 
              Very low birth weight outcomes of the National Institute of Child health and human development neonatal research network, January 1995 through December 1996. 
              Pediatrics. 
              2001; 
              107 
              E1 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-6]6 
              Lorenz J M. 
              Management decisions in extremely premature infants. 
              Semin Neonatol. 
              2003; 
              8 
              475-482 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-7]7 
              Håkansson S, Farooqi A, Holmgren P A, Serenius F, Högberg U. 
              Proactive management promotes outcome in extremely preterm infants: a population-based comparison of two perinatal management strategies. 
              Pediatrics. 
              2004; 
              114 
              58-64 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-8]8 
              Lorenz J M, Paneth N, Jetton J R, den Ouden L, Tyson J E. 
              Comparison of management strategies for extreme prematurity in New Jersey and the Netherlands: outcomes and resource expenditure. 
              Pediatrics. 
              2001; 
              108 
              1269-1274 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-9]9 
              Herber-Jonat S, Schulze A, Kribs A, Roth B, Lindner W, Pohlandt F. 
              Survival and major neonatal complications in infants born between 22 0/7 and 24 6/7 weeks of gestation (1999-2003). 
              Am J Obstet Gynecol. 
              2006; 
              195 
              16-22 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-10]10 
              Vanhaesebrouck P, Allegaert K, Bottu J Extremely Preterm Infants in Belgium Study Group et al. 
              The EPIBEL study: outcomes to discharge from hospital for extremely preterm infants in Belgium. 
              Pediatrics. 
              2004; 
              114 
              663-675 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-11]11 Volpe J. Neurology of the Newborn. 5th ed. Philadelphia: Saunders; 2008. 541 





Google Scholar





	
[bookmark: R00182-12]12 
              International Committee for the Classification of Retinopathy of Prematurity .
              The International Classification of Retinopathy of Prematurity revisited. 
              Arch Ophthalmol. 
              2005; 
              123 
              991-999 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-13]13 
              Bell M J, Ternberg J L, Feigin R D et al.. 
              Neonatal necrotizing enterocolitis. Therapeutic decisions based upon clinical staging. 
              Ann Surg. 
              1978; 
              187 
              1-7 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-14]14 
              Batton D G, DeWitte D B, Espinosa R, Swails T L. 
              The impact of fetal compromise on outcome at the border of viability. 
              Am J Obstet Gynecol. 
              1998; 
              178 
              909-915 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-15]15 
              Tyson J E, Parikh N A, Langer J, Green C, Higgins R D. National Institute of Child Health and Human Development Neonatal Research Network .
              Intensive care for extreme prematurity—moving beyond gestational age. 
              N Engl J Med. 
              2008; 
              358 
              1672-1681 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-16]16 
              Sladkevicius P, Saltvedt S, Almström H, Kublickas M, Grunewald C, Valentin L. 
              Ultrasound dating at 12-14 weeks of gestation. A prospective cross-validation of established dating formulae in in-vitro fertilized pregnancies. 
              Ultrasound Obstet Gynecol. 
              2005; 
              26 
              504-511 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-17]17 
              Wennerholm U B, Bergh C, Hagberg H, Sultan B, Wennergren M. 
              Gestational age in pregnancies after in vitro fertilization: comparison between ultrasound measurement and actual age. 
              Ultrasound Obstet Gynecol. 
              1998; 
              12 
              170-174 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-18]18 
              Bergvall N, Iliadou A, Tuvemo T, Cnattingius S. 
              Birth characteristics and risk of low intellectual performance in early adulthood: are the associations confounded by socioeconomic factors in adolescence or familial effects?. 
              Pediatrics. 
              2006; 
              117 
              714-721 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-19]19 
              Piecuch R E, Leonard C H, Cooper B A, Sehring S A. 
              Outcome of extremely low birth weight infants (500 to 999 grams) over a 12-year period. 
              Pediatrics. 
              1997; 
              100 
              633-639 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-20]20 
              Taylor H G, Burant C J, Holding P A, Klein N, Hack M. 
              Sources of variability in sequelae of very low birth weight. 
              Child Neuropsychol. 
              2002; 
              8 
              163-178 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-21]21 
              Taylor H G, Klein N, Hack M. 
              School-age consequences of birth weight less than 750 g: a review and update. 
              Dev Neuropsychol. 
              2000; 
              17 
              289-321 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-22]22 
              El-Metwally D, Vohr B, Tucker R. 
              Survival and neonatal morbidity at the limits of viability in the mid 1990s: 22 to 25 weeks. 
              J Pediatr. 
              2000; 
              137 
              616-622 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-23]23 
              Vohr B R, Wright L L, Dusick A M et al.. 
              Neurodevelopmental and functional outcomes of extremely low birth weight infants in the National Institute of Child Health and Human Development Neonatal Research Network, 1993-1994. 
              Pediatrics. 
              2000; 
              105 
              1216-1226 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-24]24 
              Haywood J L, Goldenberg R L, Bronstein J, Nelson K G, Carlo W A. 
              Comparison of perceived and actual rates of survival and freedom from handicap in premature infants. 
              Am J Obstet Gynecol. 
              1994; 
              171 
              432-439 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-25]25 
              Morse S B, Haywood J L, Goldenberg R L, Bronstein J, Nelson K G, Carlo W A. 
              Estimation of neonatal outcome and perinatal therapy use. 
              Pediatrics. 
              2000; 
              105 
              1046-1050 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-26]26 
              Gardner M O, Bronstein J, Goldenberg R L, Haywood J L, Cliver S P, Nelson K G. 
              Physician opinions of preterm infant outcome and their effect on antenatal corticosteroid use. 
              J Perinatol. 
              1996; 
              16 
              431-434 
            





PubMedGoogle Scholar





	
[bookmark: R00182-27]27 
              Janvier A, Lantos J, Deschênes M, Couture E, Nadeau S, Barrington K J. 
              Caregivers attitudes for very premature infants: what if they knew?. 
              Acta Paediatr. 
              2008; 
              97 
              276-279 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-28]28 
              Janvier A, Bauer K L, Lantos J D. 
              Are newborns morally different from older children?. 
              Theor Med Bioeth. 
              2007; 
              28 
              413-425 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-29]29 
              Steinmacher J, Pohlandt F, Bode H, Sander S, Kron M, Franz A R. 
              Neurodevelopmental follow-up of very preterm infants after proactive treatment at a gestational age of > or = 23 weeks. 
              J Pediatr. 
              2008; 
              152 
              771-776, 776.e1–776.e2 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-30]30 
              Hayes E J, Paul D A, Stahl G E et al.. 
              Effect of antenatal corticosteroids on survival for neonates born at 23 weeks of gestation. 
              Obstet Gynecol. 
              2008; 
              111 
              921-926 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-31]31 
              Lucas A, Cole T J. 
              Breast milk and neonatal necrotising enterocolitis. 
              Lancet. 
              1990; 
              336 
              1519-1523 
            



Google Scholar





	
[bookmark: R00182-32]32 
              Meinzen-Derr J, Poindexter B B, Donovan E F et al.. 
              The role of human milk feedings in risk of late-onset sepsis [abstract]. 
              Pediatr Res. 
              2004; 
              55 
              393A 
            





PubMedGoogle Scholar





	
[bookmark: R00182-33]33 
              Raz S, Debastos A K, Newman J B, Batton D. 
              Extreme prematurity and neuropsychological outcome in the preschool years. 
              J Int Neuropsychol Soc. 
              2010; 
              16 
              169-179 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-34]34 
              Marlow N, Wolke D, Bracewell M A, Samara M. EPICure Study Group .
              Neurologic and developmental disability at six years of age after extremely preterm birth. 
              N Engl J Med. 
              2005; 
              352 
              9-19 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-35]35 
              Mikkola K, Ritari N, Tommiska V et al.. 
              Neurodevelopmental outcome at 5 years of age of a national cohort of extremely low birth weight infants who were born in 1996-1997. 
              Pediatrics. 
              2005; 
              116 
              1391-1400 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00182-36]36 
              Fellman V, Hellström-Westas L, Norman M EXPRESS Group et al. 
              One-year survival of extremely preterm infants after active perinatal care in Sweden. 
              JAMA. 
              2009; 
              301 
              2225-2233 
            





CrossrefPubMedGoogle Scholar









[bookmark: SIG1]Daniel G BattonM.D. 



Department of Pediatrics, Southern Illinois University School of Medicine, P.O. Box 19676, Springfield




IL 62794-9676




Email: dbatton@siumed.edu
























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 18.232.58.26
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  